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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 
Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 371 
(PCT/IB2003/04297) which papers have been placed of record in the file. 

Information Disclosure Statement 

2. Receipt is acknowledged of information disclosure statement (IDS) submitted on 
03/25/2005. The submission is in compliance with the provisions of 37 CFR 1.97. 

A signed copy of the information disclosure statement is here enclosed. 

Preliminary Amendment 

3. The (second) Preliminary Amendment filed on 10/03/2006 has been entered. 
The present Office Action is made with all the suggested amendments being fully 
considered. 

No claim has been cancelled. 

Claims 1-30 are pending in this Office Action. 

Claim Objections 

4. Claims 1-4, 6, 8, 10-18, 20, 21 and 28 are objected to because of the following 
informalities: 
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Numerals referring to figure drawings are normally not recited in the claim, unless 
the referred figure number is also recited. Appropriate correction is required. 

Claim Rejections - 35 USC § 112, 2 nd paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claim 26 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 26 (dependent on claim 23 that further depends on claim 1 ) recites the 
limitation "the impact angle" in line 2. There is insufficient antecedent basis for this 
limitation in the claim (neither in parent claim 23, nor in claim 1 ). 

To proceed with this office action, claim 26 is assumed as being dependent on 
claim 10. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

6. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
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the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

7. Claims 1, 3-7, 10-12, 17-27 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Takada et al. (USPAT 6,437,327), hereinafter Takada'327, in view of 
Berggren et al. (USPAT 6,906,322), Henion et al. (USPAT 4,861,988) and Wang et al. 
(USPAT 5,869,832). 

Regarding claims 1 and 3, Takada'327 discloses an atmospheric-pressure 
ionization source adapted for ionizing analytes in liquid phase, to be further analyzed by 
mass spectrometry, as recited in Col.5/ll.64-67 & Col.6/11.1-11 and Col. 11/11.45-55. 
Takada' device shown in Figs.1, 3, 4, 6-8 and prior art Fig.9 comprises an inlet 
assembly 4b in fluid communication with an atmospheric-pressure ionization chamber 
(5+6), as recited in Col. 10/11.30-48 in reference to embodiment shown in Fig. 6; the 
ionization chamber (5+6) being provided with an outlet orifice 9a (=entrance to mass 
analyzer shown in Fig.1) for communicating between the ionization chamber (5+6) and 
the analyzer or filter of the mass spectrometer (after 9b), characterized in that the said 
atmospheric-pressure ionization chamber (5+6) comprises a plate 21a (Fig.4) having at 
least one active surface (i.e., one of two un-labeled surfaces, front-side and back-side) 
which faces the internal aperture of the inlet assembly 4b. Obviously, the combination 
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device recited above (and the next paragraphs) consists of parts taken from 
Takada'327's different embodiments shown in Figs.1, 3, 4, 6-8 and prior art Fig.9. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to come up with a combination device consisting of various parts 
taken from Takada'327's different embodiments, since they belong to one and the same 
invention, and are also compatible with each other in combination. 

One of ordinary skill in the art would have been motivated to make inter- 
combination of different embodiments of Takada's invention in order to serve a desired 
purpose. 

However, the active surface of Takada'327's inter-combination device consisting 
plate 21a of Fig.4 is not charge-polarized by induction. The term "charge polarized 1 is 
here interpreted according to Wang et al., which is closely related to "inductive 
ionization" and "chemical ionization" by virtue of the following recitations: 
Col.7/11. 19-27: 

In addition to creating an electric field in the ion source, charging of the capacitor creates a 
surface charged working electrode and a charse polarized dielectric material. Ions formed 
at or near the working electrode respond electrophoretically by migration, depending on 
their charge, to either the electrode surface or the charse polarized surface of the dielectric. 
Thus, when the capacitor is charged, a stream of charge between the capacitors electrodes 
is created in the liquid sample. 

Col.6/ll.23-27: 

The present invention relates to a device and method for forming ions from neutral 
molecules by inductive ionization . The device of the present invention is an ion source that 
may, for example, be readily interfaced with a mass spectrometer to provide for mass 
analysis of liquid samples. 

Col.6/ll.33-39: 



Application/Control Number: 10/529,256 
Art Unit: 2881 



Page 6 



As used herein, the term " inductive ionization " refers to a process for producing ions from 
neutral polyatomic molecules by inductively charging a liquid sample containing these 
molecules within a capacitor. Generally, the capacitor useful in the present invention 
includes a pair of electrodes separated by a dielectric material. The capacitor can take the 
form and configuration of capacitors known in the art. 

and Col. 1/11. 17-25: 

Classical ionization methods involve gas phase interactions of the molecule to be ionized 
with electrons, as in electron impact ionization (EI), photons as in photo ionization (PI), and 
other ions as in chemical ionization (CI). These ionization methods result in the formation 
of ions from the neutral molecule by a variety of mechanisms, including the removal from 
or addition of an electron or a positively charged entity (e.g., a proton) to the molecule . 

Wang's "charge polarization" matches Applicants definition in the disclosure, also 

regarding source for protons, dielectric coating and chemical ionization: 

Pg. 18/11.20-25 (orPGPub sect.[0053]): 

For example, a stainless steel plate 4 can be coated with a film of PTFE. It is in fact 
important that, even if of non-conductive nature, the active surface 4' be subjected to a 
charge polarization . This will be achieved by applying an electric potential difference to 
the body plate, thus causing a polarization to be created by induction on the active surface 
4' too. 

Pg.20/11.24-25 & pg.2 1/11. 1-3 (orPGPub sect. [0055]) 

It is also possible that the dipolar solvent is attracted from the active surface 4 1 by means of 
the charge polarization induced on it and so provide a source of protons that react with the 
analyte molecules to form ions . 

As such, none of Takada's various embodiments uses charge-polarized 

induction for atmospheric pressure ionization. Berggren et al. cite a prior art, which 

teaches that electrospray droplets can be electrically charged by external induction 

electrode, as recited in C0I.6/II. 10-25, more specifically in Col.6/ll.17-18. The needle 

electrode 7 is simply omitted, because it is not needed (Takada's corona discharge is 

replaced by Berggren's charge-polarized ionization). 



Application/Control Number: 10/529,256 Page 7 

Art Unit: 2881 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Takada's active plate 21a of Fig.4 with Berggren's 
external induction electrode known in the art as being capable of charge polarization by 
way of induction, since inductive ionization by charge polarized electrode is one of the 
modern methods used in the art to overcome the shortcomings of old conventional 
techniques (such as Takada's) for ionizing a liquid phase, as taught by Henion et al. in 
Col. 1/11.44-58, the induction electrode expressly recited in line 55. 

One of ordinary skill in the art would have been motivated to perform Berggren's 
inductive ionization with Takada's plate 21a to avoid heating the plate by corona 
discharge as originally suggested by Takada et al., since the latter belongs to the old 
method that has certain shortcomings, as taught by Henion et al. in Col. 1/11.44-58. 

► Regarding claims 4-7, Wang et al. teaches that liquid can be chemically ionized 
using an external induction electrode in the form of capacitor in Col.4/ll.1-5 & 18-23, 
whereas the pertinent "inductive ionization" mechanism is described in Col. 6/II. 32-67 & 
Co.7/11.1-18. Wang's capacitor is here formed by Takada's plate 21a (Fig.4) and the 
inner walls of assembly 4b serving as capacitor electrodes. Although Wang et al. does 
not expressly recite whether or not such an inductive ionization would work for 
electrospray droplets, an indication is already made in Col.7/ll.48-56. As a matter of 
fact, this property has been previously enabled by Berggren et al. cited prior art, which 
teaches that electrospray droplets can be electrically charged by external induction 
electrode, as recited in C0I.6/II. 10-25, more specifically in Col.6/ll.17-18. The difference 



Application/Control Number: 10/529,256 Page 8 

Art Unit: 2881 

is, Wang's electrode is in direct contact with liquid water, whereas Berggren's electrode 
is in direct contact with water droplets. 

• Specifically regarding claims 4 and 5, Berggren's inductive electrode serving as 
Takada's plate 21a (Fig.4), which is further modified by Wang et al., is made of 
platinum, as recited by Wang et al. in Col. 8/1 1. 32-35. Platinum is known in the art as 
electrically conductive. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Takada's active plate 21a of Fig.4 with Berggren's 
external induction electrode, further with Wang's platinum electrode, since platinum is 
electrically conductive and chemically inert. 

One of ordinary skill in the art would have been motivated to use chemically inert 
electrode material for Takada's plate 21a (Fig.4), since it is directly hit by spray droplets, 
which may be chemically reactive. 

• Specifically regarding claims 6 and 7, Takada's plate 21a (Fig.4) is specifically 
modified by serving as Wang's cylindrical tube 22 of Fig.2A, the latter being coated with 
a non-conductive material, i.e., quartz (synonym for fused silica), as recited by Wang et 
al. in Col.8/11.32-34. 

It would have been further obvious to one of ordinary skill in the art at the time 
the invention was made to coat Takada's plate 21a (Fig.4) that serves as Wang's 
inductive ionization capacitor electrode with a non-conductive material, in order to 
protect from deterioration due to chemical reaction with the spray droplets. 
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One of ordinary skill in the art would have been motivated to protect Takada's 
plate 21a from chemical reactions by coating with non-conductive material to protect 
from possible chemical reaction, since the electrode surface does not need to be 
conductive in order to perform inductive charging. 

► Regarding claims 10 and 11, Takada's plate 21a (Fig.4) as modified by Takada's 
embodiment shown in Fig.3 is inclined in an angle, thus rendering obvious claim 10, 
simply by placing plate 21a of Fig.4 at an angle according to Fig.3. To render obvious 
claim 1 1 , this is further modified by the teaching from Takada's prior art embodiment of 
Fig.9, i.e., by moving out plate 21a (modified by Berggren et al. and Wang et al.) to 
Takada's ionization region 6 (with the corona needle 7 omitted, since it is not needed), 
and place the plate 21a at 45° in the position of numeral 31 of Fig.9. This modification 
obviously allows the analyte to be inductively ionized and reflected towards the analyzer 
of the mass spectrometer 1 3, which is located at 90° with regard to the inlet 4b. 

It would have been further obvious to one of ordinary skill in the art at the time 
the invention was made to direct the ions by reflection from the active surface to any 
angle towards the mass spectrometer analyzer, in order to maximize the mass 
spectrometer signal. 

One of ordinary skill in the art would have been motivated to maximize the mass 
spectrometer signal to increase the signal-to-noise-ratio of the mass measurement and 
thus obtaining an accurate spectral data. 
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► Regarding claims 17 and 20, Takada's inlet assembly comprises an inlet hole for 
feeding the analyte solution, as shown by the arrow 20 in Fig.4, and an internal duct in 
fluid communication with said inlet hole, said internal duct comprising a nebulization 
region (as denoted by the spray out of capillary 3) and a heating region 21a (Fig.4), as 
expressly recited in Col.9/ll.57-59, and ending into said atmospheric-pressure ionization 
chamber at the exit ports 9a,b. 

Specifically regarding claim 20, the heating region 21a (shown Fig.4) is heated 
by a heater 22a that is inherently connected to a power supply; this inherency being 
supported by Takada'327, as expressly recited in Col. 9/II. 57-59 in combination with 
Fig.5. 

► Regarding claims 18 and 19, all Takada's embodiments shown in Figs. 1-10 is 
equipped with a gas line (not shown) for nebulizing the analyte solution and carrying it 
towards the ionization chamber 6, as recited in Col.9/ll.35-40 & 65-67; the flow gas is 
nitrogen, as specified in Col. 9/II. 39-40. 

► Specifically regarding claims 21 and 22, a mass spectrometer comprising an 
atmospheric pressure ionization source is shown by numeral 13 in Takada's Fig.1, a 
Liquid Chromatograph recited in Col. 1/11.15-20, a mass analyzer in Col.2/ll. 30-32, and a 
detector in Col. 1/11.32-34, whereas a data processing system is taught by Wang et al. in 
Col. 2/11.28-32, as shown by the mass spectra in Figs.4A-10B and 13-16, recited in 
Col.12/11.37-67 & Col. 13/11. 1-5. 
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► Claim 23 recites a method for using the specific limitations of the apparatus of 
claim 1 . Claim 23 is therefore rejected by the same prior art combination as previously 
applied to claim 1 for the same reason and motivation. 

► Regarding claims 24 and 25, Takada's analyte is dissolved in a dipolar solvent, 
specifically water (H 2 0) and methanol, as recited in Col.7/ll.28-32. 

► Insofar as the examiner can discern beyond the previous §112/11.2 rejection, 
claim 26 (dependent on claim 10) is rejected along with claim 10 over a combination of 
Takada's embodiment of Fig.3 with Takada's embodiment of Fig.4, wherein Fig.3 
teaches to put the active surface 21a of Fig.4 at a 45° angle with respect to the axis, as 
previously applied to claim 10. 

► Claim 27 is rendered obvious by a combination of active surface 21a of Fig.4 with 
the plate electrode 21 b of Fig.6, which is heated to a temperature higher than the boiling 
point of the solution (which is mostly water), as recited in Col. 10/11.34-36. As known in 
the art, the boiling point of water is 100°C. Thus Takada's heating temperature is 
approximately in the same range as recited by claim 27. More specifically, in 
Col. 16/11.29-41 Wang et al. teach to heat the active surface (Wang's capillary serving as 
Takada's plate) to about 180° to 250° C, which is about the same range as recited by 
claim 27. 

It would have been further obvious to one of ordinary skill in the art at the time 
the invention was made to heat the active surface to about 180° to 250° C, in order to 
generate ionized vapor by inductive ionization, as taught by Wang et al. 
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One of ordinary skill in the art would have been motivated to generate ionized 
vapor by inductive ionization, since inductive (charge-polarized) ionization has known 
advantages as compared to original Takada's corona discharge, as taught by Henion et 
al. in Col. 1/11.44-58, the induction electrode being expressly recited in line 55. 

► Regarding claim 30, Wang's analyte solution contains glycine, as expressly 
recited in Col. 13/11.47-52, especially line 49, and Col.19/line 44. 

8. Claims 2 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takada et al. in view of Berggren et al., Henion et al. and Wang et al., and further in 
view of Nilsson (USPAT 6,671,161). 

Takada'327 as modified by Berggren et al., Henion et al. and Wang et al. 
disclose all the limitations of claims 2 and 16, as previously applied to parent claim 1, 
except the recitation of a power supply to charge the active surface, which is here the 
same as the inductive electrode (absence non-conductive coating, the latter being first 
recited in a later claim 6 dependent on claim 4). 

The use of power supply to charge an inductive electrode by induction is inherent 
to Berggren's external induction electrode. This official notice is supported by Nilsson, 
as recited in Col.6/ll.37-42 in reference to Fig.2, showing a power supply 135 connected 
to induction electrode 130, as recited in C0I.6/II. 57-60. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a power supply to charge an inductive electrode, in order to 
deliver the energy that is needed to separate/polarize the charges. 
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One of ordinary skill in the art would have been motivated to generate an 
inductive charge polarization using a power supply, since -although no net charge is 
thereby generated-- (electromotive) energy is (still) required to separate/polarize the 
charges by way of induction. 

9. Claims 28 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takada et al. in view of Berggren et al., Henion et al. and Wang et al., and further 
in view of Veerasamy et al. (USPAT 5,858,477). 

Takada'327 as modified by Berggren et al., Henion et al. and Wang et al. 
disclose all the limitations of claims 28 and 29, as previously applied to parent claim 23, 
except the recitation of specific potential(s) applied to the active surface. 

Wang et al. recite some potential values in Col. 11 /II. 11 -26, i.e., about 1000 Volts. 
However, these values are specific for liquid water. The typical voltage for water 
droplets must be (much) lower, as can be estimated by one of ordinary skill in the art 
from Wang's formula in Col.8/ll.40-67 & Col.9/ll.1-15. 

Veerasamy et al. disclose an inductive ionization using capacitive coupling, 
similar to Wang's, as recited in Col. 12/11.50-56. The typical voltage for this type of 
discharge is about 20-40 Volts. 

While Wang's potential values (1000 Volt) may be assumed as an upper limit, 
Veersamy's value (for low pressures) may be taken as a lower limit. Therefore, one of 
ordinary skill in the art may estimate a typical potential range between 20 V to 1000 V, 
thus covering the range recited by claims 28 and 29. 
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It would have been further obvious to one of ordinary skill in the art at the time 
the invention was made to take Wang's 1000 V potential as a high estimate, and 
Veerasamy's 20-40 V (for low pressures) as a lower estimate, thus arriving at a typical 
potential between 20 V to 1000 V, which covers the range recited by claims 28 and 29. 

One of ordinary skill in the art would have been motivated to take Wang's value 
as a higher limit, because Wang's electrode is in direct contact with liquid water having 
a density higher than the average density of water droplets, which understandably 
requires a high(er) voltage (cf. Wang's Eqs.1-3 in Col.8/ll.40-67 & Col.9/11.1-15), and 
Veerasamy's value as a lower limit because Veerasamy's discharge has a low(er) 
pressure, which understandably requires a low(er) voltage. 

10. Claim 12 (dependent on claim 1) is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Takada'327 in view of Berggren et al., Henion et al. and Wang et al., 
and further in view of Bateman et al. (USPAT 6,891,153, hereinafter Bateman'153, or 
USPAT 6,812,453, hereinafter Bateman'453). 

Takada'327 as modified by Berggren et al., Henion et al. and Wang et al. 
disclose all the limitations of claim 12, as previously applied to parent claim 1, except 
the recitation of a plate thickness of 0.01 mm to 1 mm, preferably 0.1 mm to 0.5 mm. 

Bateman'153 or Bateman'453 disclose an atmospheric pressure ion source 
based on chemical ionization similar to the definition in present claim 1. Both 
Bateman'153 and Bateman'453 uses for various purposes plate thicknesses between 
0.1 mm and 1 mm, as recited by Bateman'153 in Col.2/ll. 54-58 and by Bateman'453 in 
Col.8/ll.64-67 & Col.9/11.1-3. Although Bateman et al. use the plates for various 
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purposes different than the present application, it seems that the recited thickness is 
also appropriate for chemical ionization electrode plates. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use in Takada's device as modified by Berggren et al., Wang et 
al. and Henion et al., a plate thickness of 0.01 mm to 1 mm, preferably 0.1 mm to 0.5 
mm, for the charge polarized chemical ionization plate, since metal plates within the 
recited thickness range are practical and convenient to work with, as implicated by 
Bateman et al. in at least three different applications cited above. 

One of ordinary skill in the art would have been motivated to use a charge 
polarized chemical ionization plate with the cited thickness range, since metal plates 
with such thicknesses are commonly available at moderate cost(s). 

Indication of Allowable Subject Matter 

1 1 . Claims 8, 9 and 1 3-1 5 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Reasons for Indication of Allowable Subject Matter 

12. The following is a statement of reasons for the indication of allowable subject 
matter: 

► Claims 8 and 9 are allowable for reciting the limitation of a chemical ionization 
plate having corrugated surface. 
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► Claims 13-15 are allowable for reciting the limitation of a chemical ionization 
plate that is movable. 

Communications 

13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bernard E Souw, Ph.D., whose telephone number is 
571 272 2482. The examiner can normally be reached on Monday thru Friday, 9:00 am 
to 5:00 pm.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim can be reached on 571 272 2293. The central fax phone 
number for the organization where this application or proceeding is assigned is 571 273 
8300 for regular communications as well as for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 571 272 
5993. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.usDto.aov . Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Bernard E. Souw, Ph.D. 
Patent Examiner - AU 2881 
July 20, 2007 



